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子量不同的几丁质酶，其中分子量 大的一个几丁质酶 Chi1（约 91.5kDa）的编
码基因已经被克隆。几丁质酶 Chi1 共具有四个保守结构域，从 N 端开始依次为




了 CB101 基因组的 cosmid 文库，将文库涂布于 1％的胶体几丁质功能平板上进
行功能筛选，从中筛选到 9 个产几丁质酶的克隆子，用基因 Chi1 不同区域的三
对特异引物进行 PCR 验证，同时构建缺失 Chi1 催化区的突变株(命名为 CB101
△chi1)，酶活测定结果显示该突变株无几丁质酶活。另外我们用 5 种不同的限
制性内切酶对 CB101 及 CB101△chi1 总 DNA 进行完全酶切，用 Chi1 催化区上
的一段 430bp 的核苷酸片段作探针，Southern 杂交验证了 CB101 染色体基因组
上 Chi1 是单拷贝的，分析表明这 9 个克隆子包含的几丁质酶基因都是 chi1。另
外本文报道从 CB101 发酵液经硫酸铵盐析,DEAE-纤维素柱层析和 MonoQ 离子
交换柱层析，分离纯化出其中一个分子量约为 60kDa 的几丁质酶。蛋白 N 末端

















摘  要 
II 
Abstract 
Aeromonas caviae CB101 can secrete multiple chitinases into the culture 
supernatant as revealed by chitinase activity staining.One gene chi1 has been cloned 
and sequenced. It encodes  protein of 865 amino acid resides. Structural analysis of 
the gene revealed that it contains an N-terminal signal peptide, a 
polycystic-kidney-disease(PKD)-like domain, a triosephosphate-isomerase(TIM) 
catalytic region,a receptor-for egg jelly(REJ)-like domain and two chitin-binding 
domains(chBDs) located from the N-terminal to C-terminal. It almost contains all 
kinds of domains which are already reported in chitinases.So,it is a good material for 
us to study the function of different domains of chitinase.To study these chitinases,we 
constructed the CB101’s genomic library,we obtained nine positive cloones when the 
genomic library was screened on medicum containing 1% colloidal chitin and 
antibiotic.All these positive clones were confirmed  for the presence of  chi1 
gene,by using the three pairs of primers which were specially designed for chi1 
gene.We deleted catalytic domain of chi1 gene to study the role of this domain in 
catalytic activity. We use Southern blotting to confirm the single copy of  
chi1 gene in the genome of CB101.Sequence analysis of the all positive 
clones revealed that they all contain chi1 gene.Chitinase enzyme from the 
culture supernatant was purified by Ammonium sulfate precipitation method 
followed by the DEAE-Sepharose and Mono Q anion exchange chromatography 
column .The result of  it’ s N-terminal sequencing approves that this chitinase is the 
truncation off the signal peptide and some C-terminal domains of the cloned chitinase 
Chi1. these results suggest that the Aeromonas caviae CB101 can only secrete one 
kind of chitinases ,which are Chi1 and its truncates. 
 





























































Benecke[6]首次发现 Bacillus chitinovrous 能利用几丁质作为营养物。 
Folpmers(1921)发现利用几丁质的细菌和真菌在几丁质平板上形成水解圈,并以
此来证明几丁质酶的存在。随后，Zobell 和 Rittenberg 提出了几丁质的分解是由
于糖苷键的断裂或氨基基团的脱落引起的观点。Grasman 等(1931)首次采用碘来
检测 Aspergillus 的几丁质水解物。自 Jeuniaux 等(1950、1951)发现了蜗牛肠道中
的细菌和放线菌能产生胞外几丁质酶后,科学家们相继从多种微生物中分离几丁
质酶,并对几丁质酶及其分子生物学进行大量的研究。目前对几丁质降解酶的研




















































大 ,同一株菌株所产生的几丁质酶的分子量也往往不同。常见的 Serratia 
marcescens 产生分子量分别为 57kDa、52kDa、48kDa、36kDa、21kDa[6]的 5 种
几丁质酶, Alteromonas SP.O-7 可产生 ChiA、ChiB、ChiC 和 ChiD 4 种不同的几



















































1.6.1 分子量  
一般来说,放线菌产几丁质酶的分子量 多在 30kDa 左右,而细菌、真菌所产
酶分子量变化较大。微生物产几丁质酶的多型性普遍存在。如粘质沙雷氏菌
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